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Abstract 
It is important to develop people as scientifically literate to make them understand the connection among science, technology, 
and society (STS) and use their knowledge in their everyday decision-making. In addition, to empower college students as 
citizens, STS should be emphasized. To understand students’ view on STS, the Views of Science-Technology-Society (VOSTS) 
(26 items form) instrument was used.  The data was collected from total 341 sophomore early childhood education students in 
2009, 2010, and 2011. Results of this study give researcher a chance to underline views of pre-service early childhood teachers 
on science and technology, influence of society on science/technology, influence of science/ technology on society, 
characteristics of scientists, social construction of scientific knowledge, social construction of technology, and nature of scientific 
knowledge. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Science education needs to improve scientific literacy of students with a complete understanding of the nature of 
science and technology, and their interdependence with the society (American Association for the Advancement of 
Science, 2001). To be responsible citizens in a democratic society, teacher candidates should be aware of that 
technology and science are interdependent human enterprises including both useful and unwanted circumstances for 
humans. This understanding can help them to analyze and assess the decisions regarding science and technology 
(Yalvac, Tekkaya, Cakiroglu  & Kahyaoglu, 2007). 
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2. Objectives 
This study aims to illuminate Turkish pre-service early childhood teachers’ views on the science, technology, and 
society (STS) issues after taking science education in early childhood education course. 
3. Method 
3.1. Participants 
  The questionnaire was administered to total 341 sophomore early childhood education students who took 
science education in early childhood education course in spring 2009, 2010, and 2011.     
             
 3.2. Instrument 
 
 3.2.1. Views of Science-Technology-Society (VOSTS) 
 
Although the Views of Science-Technology-Society (VOSTS) instrument was composed of 114 multiple-choice 
items (Aikenhead, Fleming and Ryan, 1989), in this study, 26 selected items (Kahyaoğlu, 2004) were used. VOSTS 
has seven subscales: (a) science and technology, (b) influence of society on science/technology, (c) influence of 
science/ technology on society, (d) characteristics of scientists, (e) social construction of scientific knowledge, (f) 
social construction of technology, and (g) nature of scientific knowledge.   
4. Results 
Table1. Descriptive statistic for students’ GPA 
 N M SD Min. Max. 
2009 102 3.04 .39 2.0 3.89 
2010 99 3.19 .32 2.34 3.76 
2011 87 3.07 .39 1.64 3.75 
 
                  
                               Table 2. Percentages of items in each subscale of VOSTS for three years 
  2009   2010  2011 
 
Science and Technology 
1.Defining science F% 44.3 
C% 33.6 
B% 13.1 
C%34.3 
F%32.4 
B%21.0 
C,F%33 
B%24.1 
K%5.4 
 
2.Defining technology C%28.7 
G%25.4 
B%24.6 
B%44.3 
C%18.9 
G%17.0 
B%53.2 
C%18 
F%9 
 
3.Interdependence of science and technology B%86.1 
A%9.8 
B%71 
A%23.4 
 
B%75 
A%17 
D%5.4 
 
Influence of society on 
science/technology 
4. Government D%56.6 
C%24.6 
A%14.8 
D%44.3 
A%27.4 
C%12.3 
D%54.5 
A%18.8 
C%15.2 
 
5. Ethics B%24.6 
F%21.3 
E%15.6 
G%24.3 
B%23.4 
F%15.0 
B%25.9 
D%19.6 
G%17.9 
 
6. Education institutions D%52.5 
C%26.2 
C%41.3 
D%30.8 
A%15.4 
D%53.6 
C%31.8 
B%6.4 
 
7. Public influence on scientists D%30.3 
E%27.9 
B%21.3 
 
E%48.1 
B%21.7 
D%20.8 
D%36.6 
E%35.7 
B%17 
Influence of 
science/technology on 
8. Social  responsibility of 
scientists/technologists 
C%63.1 
B%11.5 
C%58.9 
B%10.3 
C%71.4 
B%15.2 
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society E%10.7 D,E%8.4 D%7.1 
 
9. Contribution to social decisions 
 
C%41.0 
D%36.9 
A,B%8.2 
 
D%39.3 
C%31.8 
A%10.3 
D%40.2 
C%36.6 
F%7.1 
10. Resolution of social and practical 
problems 
 
D%46.7 
A%39.3 
D%45.8 
A%31.8 
E%7.5 
D%54.5 
A%28.6 
C%7.1 
 
11. Contribution to economic well-being B%50 
A%28.7 
D%12.3 
B%55.1 
A%29.0 
D%6.5 
B%45 
A%33.3 
D%14.4 
 
12. Contribution to military power 
 
A%33.6 
F%18.9 
B%15.6 
A%35.5 
C%17.8 
F%14.0 
A%47.7 
C%18.9 
B%11.7 
 
Characteristics  of 
scientists 
13. Standards/ 
values that guides scientists at work and home 
B,C%39.3 
E%8.2 
C%35.5 
B%34.6 
A%11.2 
C%52.3 
B%31.5 
E%7.2 
 
14. Gender effect on the process and product of 
science 
 
G%51.6 
H%22.1 
E%7.4 
G%44.8 
H%21.0 
A,D,E%6.7 
G%38.7 
H%18.9 
D%11.7 
 
 
Social construction of 
scientific knowledge 
15. Professional communication among 
scientists 
B%44.3 
C%23.8 
G%10.7 
 
B%36.5 
C%28.8 
G%11.5 
B%34.2 
C%17.1 
G%14.4 
16. Professional interaction in the face of 
competition 
 
D%29.5 
B%23 
E%17.2 
 
E%23.6 
B%22.6 
C,D%12.3 
B%35.5 
E%22.7 
D%15.5 
17. Social interactions 
 
A%34.4 
C%27 
D%19.7 
 
A%31.7 
C%25 
D%15.4 
 
A%38.2 
C%26.4 
D,E%10.9 
18. National influence on scientific knowledge 
and technique 
A%33.6 
B%28.7 
D%18 
A%30.2 
B,D%24.5 
C%13.2 
A%33.6 
B%30.9 
D%14.5 
Social construction of 
technology 
19. Technological decisions B%84.4 
A%6.6 
 
B%68.6 
A%9.5 
C,D%8.6 
B%71.8 
D%11.8 
A%5.5   
 
20. Autonomous technology 
 
D%32.8 
C%28.7 
A%14.8 
 
D%33.3 
C%27.6 
F%10.5 
D%45.5 
C%22.7 
A%13.6 
 
Nature of scientific 
knowledge 
 
21. Nature of observations 
B%41 
A%27 
C%23.8 
B%40.6 
A%31.1 
C%22.6 
B%35.5 
A%31.8 
C%23.6 
 
22. Tentativeness of scientific knowledge 
 
A%68 
B%18.9 
C%9 
A%64.8 
B%29.5 
D%3.8 
A%49.1 
B%35.2 
C%9.3 
 
23. Hypothesis, theories and laws 
 
A%69.7 
B%21.3 
A%58.5 
B%23.6 
G%7.5 
A%71.8 
B%9.1 
C%8.2 
 
24. Scientific approach to investigations 
 
G%44.3 
H%13.1 
I%9.8 
G%44.7 
D%17.5 
C%10.7 
G%37.3 
C%13.6 
A,D%11.8 
 
25. Logical reasoning 
 
C%62.3 
B%20.5 
D%8.2 
C%44.2 
B%31.7 
D%11.5 
C%39.4 
B%34.9 
G%10.1 
26. Paradigms vs. coherence of concepts across 
disciplines 
B%56.6 
A%17.2 
C%12.3 
B%46.7 
A%25.7 
G%7.6 
B%58.2 
A%11.8 
C%10.9 
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Results are organized under the titles of subscales. Due to the limitation of space, selected results are discussed in 
detail. 
 
4.1 Science and Technology. 
 
      Students defined science as “exploring the unknown and discovering new things about our world and universe 
and how they work.” and “make this world a better place to live in”. Their definition of  
technology was mostly “the application to science” and  “new processes, instruments, tools, machinery, appliances, 
gadgets, computers, or practical devices for everyday use”.  In addition, the interdependence of science and 
technology explained by high number of students as “scientific research leads to practical applications in 
technology, and technological developments increase the ability to do scientific research”.  
 
4.2 Influence of Society on Science and Technology.  
 
      Students’ explanation for why Turkish government should provide money for scientific research was “because 
by understanding our world better, scientists can make it a better place to live in”. For the question about “Scientists 
and scientific research are affected by the religious or ethical views of the culture where work is done”, pre-service 
ece teachers generally answered as “because scientists may unconsciously choose research that would support their 
culture’s views”. According to students, how much support the public gives to education institutions to success of 
science and technology depended on the opportunity “to see that science and technology are important” and the 
chance “to have more information”. Students’ views on the item “Some communities produce more scientists than 
other communities. This happens as a result of the upbringing which children receive from their family, schools and 
community” were “because the family, schools and community all give children with an ability in science the 
encouragement and opportunity to become scientists” and “it is difficult to tell. Upbringing has a definite effect, but 
so does the individual (for example, intelligence, ability and natural interest in science). It is about half and half.”. 
 
4.3 Influence of Science/Technology on Society.  
 
     Pre-service teachers’ most popular answer regarding social responsibility of scientists/technologists was 
“scientists are concerned with all the effects of their experiments because the goal of science is to make our world a 
better place to live in. Being concerned is a natural part of doing science because it helps scientists understand their 
discoveries”. In addtion, students’ views on contribution of scientist to social decisions on building a nuclear reactor  
were “the decision should be made equally; viewpoints of scientists and engineers, other specialists, and the 
informed public should all be considered in decisions which affect our society”.  Students indicated that in everyday 
life scientists are like everyone else;  so they solve their everyday practical problems via experience and common 
sense. Furthermore, pre-service teachers’ views on contribution of science and technology to economic well-being 
were “more science and technology would make Turkey less dependent on other countries. We could produce things 
for ourselves”. Students also believed that “military strength depends a great deal on science and technology: 
because the greater the development in science and technology, the more modern, accurate and destructive the 
weapons”. 
 
4.4 Characteristics of Scientists.  
 
      Pre-service teachers indicated that the best scientists should be open-minded, logical, unbiased and objective in 
their work. But for some students these facts were not enough, beside these aspects scientists should have 
imagination, intelligence and honesty. Moreover, almost half of the students did not see any gender effect on the 
process and product of science. Almost 20% of them thought that women would make somewhat different 
discoveries because, by nature or by upbringing, females have different values, viewpoints, perspectives, or 
characteristics. 
 
4.6 Social Construction of Scientific Knowledge. 
 
     Students frequently explained why scientists publish their discoveries as “to benefit personally from any credit, 
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fame or fortune that a discovery may bring” and secondly as “to advance science and technology. by sharing their 
ideas publicly, scientists build upon each other’s work”. Almost one quarter of pre-service teachers believed that 
sometimes scientists break the rules of science to have personal and financial rewards ; and another quarter believed 
that  the best way to succeed is through cooperation and by following the rules of science. Furthermore, most of the 
students indicated that social contacts influence the content of what is discovered, because scientists can be helped 
by the ideas, experiences, or enthusiasm of the people with whom they socialize, and scientists can be encouraged 
by people to apply or change their research to a new area relevant to the needs of society. When the students were 
asked about their views on national ( a country’s education system or culture)  influence on scientific knowledge and 
technique, roughly thirty percent of them selected the answer of “the country does make a difference: because 
education and culture affect all aspects of life, including the training think about a scientific problem”; more than 
one quarter answered as “each country has a different system for teaching science. The way scientists are taught to 
solve problems makes a difference to the conclusions scientists reach”. 
 
4.5 Social Construction of Technology.  
 
     Pre-service early childhood teachers (more than seventy percent of them) believed that the decision to use a new 
technology depends on several things, such as its cost, its efficiency, its usefulness to society, and its effect on 
employment. In addition, students indicated that technological developments can be controlled by citizens, but only 
when it comes to putting new development into use and because technology serves the needs of consumers. 
 
4.6 Nature of Scientific Knowledge.  
 
      Pre-service early childhood teachers believed that scientific observations will be different according to theories 
the scientists believe, because “scientists will think differently and this will alter their observations” and also 
because “scientists will experiment in different ways and will notice different things”. Tentativeness of scientific 
knowledge was explained by students as  
A. because new scientists disprove the theories or discoveries of old scientists. Scientists do this by using                
new techniques or improved instruments, by finding new factors overlooked before, or by detecting errors 
in the original “correct” investigations. 
                             B. because the old knowledge is reinterpreted in the light of new discoveries. Scientific facts can change. 
                             (Kahyaoglu, 2004, p. 74) 
Most of the students indicated that hypotheses can lead to theories which can lead to laws; because a hypothesis is 
tested by experiments, if it proves correct, it becomes a theory. After a theory has been proven true many times by 
different people and has been around for a long time, it becomes a law. Moreover, pre-service early childhood 
teachers defined the scientific method as “questioning, hypothesizing, collecting data and concluding”. To 
understand students’ views on logical reasoning, a scenario was given (If scientists find that people working with 
asbestos have twice as much chance of getting lung cancer as the average person, this must mean that asbestos 
causes lung cancer). Students believed that the facts do not necessarily mean that asbestos causes lung cancer  (C. 
because asbestos might work in combination with other things, or may work indirectly (for example, weakening 
your resistance to other things which cause you to get lung cancer; B. because more research is needed to find out 
whether it is asbestos or some other substance that causes the lung cancer). Lastly, pre-service early childhood 
teachers explained why “scientists in different fields look at the same thing from very different points of view” as 
“because scientific ideas can be interpreted differently, depending on the individual scientist’s point of view or on 
what the scientist already knows”. Investigating pre-service early childhood teachers’ views on STS for three years 
gave us a chance to see similarity and differences of views of the students. Interestingly, they indicated similar 
views mostly. For further research, views of students from different teacher education programs on STS can be 
compared and analyzed in detail. 
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